THEBRITISH
[ MEDICAL JOURNAL respirations 30. On November 23rd there was dullness over the left lower lobe, with rales over the right side.
The sputum was scanty and rusty. She complained a good deal of frontal headache, and had difficulty in swallowing. After November 24th she begail to have incontinence of urine and faeces, which continued until her-death. On November 26th there appeared to be paralysis of the left side of the body and the right side of the face, but this passed off in a couple of days. Gradually, however, nervous symptoms became more marked, together with abdominal tumescence, drowsiness, and symptoms generally reminiscent of typhoid fever. In fact, during the last five days of her life, the patient was in a typhoid state, more or less unconscious, and with a subnormial temperature. She died on the morning of December 3rd.
Two other nurses in attendance on the first two cases remained well, and there were no other cases in the home of the original patients.
SUMMARY
The sequence of events in these cases was as follows: 1. At the end of September or the beginning of October, 1930, patient blood-stained frothy fluid exuded from the cut surface on pressure, and the tissue was aerated and floated in water. The left lung, on section, appeared different. With the exception of the upper two-thirds of the upper lobe the lung looked less aerated. At the apex of the lower lobe was an area of rather firm, swollen, finely granular, dusky, pinkish-grey consolidation. No fluid was expressed from this by gentle pressure. A similar area occupied the adjacent middle third of the upper lobe. In the remainder of the-lower lobe there were numerous, sometimes confluent, finely granular areas of pinkish-grey peribronchial consolidation lying in a haemorrhagic ground. Dirty greyish-yellow slime exuded from the centres of these areas on pressure. The intervening lung tissue was deeply congested, and on pressure exuded a little fluid and very little air.
Bronchial Lymph Glands.-These glands were small and firm. The cut. surfaces were flat and grey, and mottled with deposits of soot.
Spleen.-The spleen was small and moderately elastic. The capsule over the diaphragmatic surface showed a few irregular patches of fibrous thickening, between which were numerous pin-point glistening fibrous granulations. On section the cut surfaces were flat and firm. The trabeculae were easily seen, but the MalpighiaR bodlies were indistinguishable. The pulp was a dull pink mottled with numerous small patches of deep red. There was no macroscopic evidence, therefore, of inflammation. streptococci were the most abundant. In a few places were groups of Gram-negative bacilli of the influenza type. Immediately round some of the bronchioles the alveolar walls were necrosed and contained brown pigment. The pleura was unchanged. In the apex of the left lower lobe the bronchioles were either filled or lined with albuminous coagulum, desquamated epithelium, and red corpuscles, or a similar exudate containing neutrophil leucocytes. The wvalls of the bronchioles were very congested, and conspicuously infiltrated with large mononuclear cells, neutrophil leucocytes, and small lymphocytes. A similar infiltration was seen in the septa of the lung. The respiratory bronchioles occasionally contained coagulum and red corpuscles alone, but usually they contained numerous neutrophil leucocytes. Some of the adjacent alveoli were also crowded with neutrophil leucocytes, but mostly they showed coagulum, red corpuscles, a few neutrophil leucocytes, and desquamated epithelial cells, many of which were remarkably large. Other groups of alveoli were stuffed with red corpuscles, and were less distended. The distribution of these haemorrhagic areas appeared fortuitous: o'ccasionally they encircled -bronchioles or respiratory bronchioles, but in other instances they were of larger size and did not appear to have any special relationship to other structures. In these larger areas there were often poorly defined foci in which the alveolar walls were necrosed. Very little fibrin was present. The tissue was crowded with a great variety of Gram-positive and Gram-negative cocci and bacilli, among which streptococci were predominant. In one small area many minute bacilli resembling the influenza bacillus were present. The pleura was not affected. In the lower part of the left lower lobe there was great distension of the bronchioles and respiratory bronchioles with neutrophil leucocytes, and sometimes with red corpuscles as well. The walls of the bronchioles were engorged and infiltrated as in the section from the apex already described. There was great purulent infiltration of the alveoli about the bronchioles, and around these was an outer zone in which the alveoli were slightly collapsed and occupied by albuminous exudate, red corpuscles, and occasionally a little fibrin. In other peripheral areas the alveoli contained less blood and more numerous neutrophil leucocytes and large epithelial cells. In some of the more haemorrhagic areas there was necrosis of the alveolar walls. Organisms were abundant as before. In the left upper lobe many of the bronchioles were empty a few contained purulent exudate. Their walls were congested, but were less heavily infiltrated with cells than in the lower lobe. The respiratory bronchioles were distended with neutrophil leucocytes, and about these the alveoli were conspicuously infiltrated with neutrophil leucocytes, mononuclear leucocytes, desquamated epithelial cells of the remarkably large size seen in other sections, and a few red corpuscles. These pneumonic areas were sometimes confluent. In other places the alveoli were less distended and filled either with red corpuscles or with bubbly coagulum and occasionally a little fibrin. The septa of the lung were infiltrated with many neutrophil leucocytes and large lymphocytes. A-great many organisms were present throughout the tissue "as before.
The pleura was unaffected. Lymph Nodes. where they 'were acconmpanied by a few eosinophil leucocytes. In the pulp strands there were many plasma cells and large lymphocytes, a considerable number of neutrophil leucocytes, and a few macrophages. There was severe hyaline degeneration of the media and intima of the arterioles. DIscusSION The condition present in the lower lobe of the right lung appeared to be an early broncho-pneumonia. The necrosis associated with brown pigmentation of the contents of the bronchioles and of adjacent alveolar walls was probably due to acid digestion. The bronchopneumonia may have been due to the inhalation of stomach contents before death, or it may have been an early stage of the condition seen in the apex of the left lower lobe complicated after death by acid digestion.
In the left lung there was a broncho-pneumonia, characterized by purulent bronchiolitis of respiratory rather than of larger bronchioles, and a pneumonia which began with haemorrhage and marked albuminous exudate and later became leucocytic. There was extremely little fibrin formation and no thrombosis of vessels. The changes present in the apex of the lower lobe appeared to represent a stage earlier than those seen in the lower part of the left lower lobe and in the upper lobe. The pneumonia differed from an ordinary broncho-pneumonia in the absence of any marked degree of collapse, in the great abundance of albuminous and haemorrhagic exudate, and in the predilection of the inflammation for the respiratory bronchioles. It differed from a pneumonia in the concentration of the inflammatory reaction about the respiratory bronchioles. The presence of such large numbers of bacteria in all the sections could be explained by the lapse of over twenty-four hours between the time of death and the necropsy without storage of the body in a cold chamber; and also, perhaps, by the inhalation of stomach contents immediately before death. The great variety of bacteria found in the tissues made the task of identifying the pathogenic organism a hopeless one.
There was only a slight subacute inflammation of the bronchial lvmph glands. The absence of enlargement of the spl'een suggested that the acute inflammation found oIn microscopical examination was early and therefore a terminal event. The inflammation was probably due to a bacterial invasion of the lungs in the later stages of the illness. The septicaemia, therefore, was probably a late event. The only evidence of toxaemia was the presence of a little fatty degeneration of the myocardium, and albuminous and slight fatty degeneration of the kidneys. There was therefore little evidence of toxaemia.
A contributory cause of death may be found in the condition of the cardio-vascular system. Necropsy revealed extreme degeneration of the arteries and hypertrophy of the heart. In addition, there was almost complete occlusion of the right coronary artery by atheroma. Microscopically there was hypertrophy of the myocardium and of the muscular arteries, associated with very-severe degeneration of both media and intima. In the abdominal aorta a section of the wall taken through a mass of adherent ante-mortem thrombus showed foci of bone formation in the degenerated intima. Further, the arterial change was correlated with ischaemic fibrosis of the myocardium and kidneys, and with microscopic patches of softening, gliosis, and rusty pigmentation in the basal ganglia. A moderate degree of terminal heart failure was indicated by the central congestion of the hepatic lobules, and slight congestion of spleen and kidneys, and perhaps by the few recent petechial haemorrhages in the brain. Ring-haemorrhages, evidently of toxic origin, have been observed in this laboratory in two brains from cases of psittacosis (Sturdee and Scott, 1930) . The haemorrhages in the case under discussion were exceedinigly scanty, were not ring-haemorrhages, and were associated with evidence of a few old haemorrhages. It is probable that they were due to the chronic vascular PSITTACOSIS AIAY 23, 1931 ] 890 MAY 23, 1931] PSITTACOSIS E THE HRtISR IMEDICAL JOLURNAL degeneration, and not to an acute toxic change. The slight degree of fatty degeneration of the myocardium has already been quoted as evidence of toxaemia. It might, however, be argued that the degeneration was the -sequel and not the precursor of the heart failure. The short duration of the heart failure, as estimated by the microscopical as well as the macroscopical changes in the ,organs, does not support such an argument. The thrombosis of the left femoral vein may either have been secondary to the heart failure or it may have been caused by the action of the psittacosis virus. Some support for the latter view lies in the finding of extensive pulmonary thrombosis by Turnbull (1930) in the first case of this disease reported from the London Hospital.
The conclusion drawn from the examination as a whole is that death was caused by a haemorrhagic bronchopneumonia, acting upon a subject in whom the cardiovascular system" was already greatly impaired by 'degeneration.
The inflammation of the lung resembled that described in the first case of psittacosis examined in this hospital -in the abundance of albuminous and haemorrhagic exudate and the presence of conspicuously large desquamated epithelial cells; but it differed in being a bronchopneumonia rather than a pneumonia, in the almost complete absence of fibrinous exudate, in the absence of capillary and arterial thrombosis, and in the presence of bacteria in great number and of great variety. It was also complicated by acid digestion.
In impression preparations made from the spleen and stained by Giemsa the elementary virus bodies described by Levinthal, Lillie, and Coles were found. Post-mortem examination of the bird showed injection of ihe intestines, a chamois-leather liver (fatty change), and enlargement of the spleen. The lungs appeared normal. The spleen and a small portion of liver-{.25 gram in all-were suspended in 5 c.cm. N/50 phosphate pH 7.6. The suspension was culturally sterile, and two mice were inoculated with it. The results obtained in this primary transmission experiment and subsequent passages are giveni in Table I Western, 1930) had shown that this serum neutralized not only the homologous strain, but a strain isolated from a parrot and one from a Java sparrow as well. Mixtures of serumii and virus (spleen suspension in saline) were made in which the final concentration of serum was 1 in 100, and the coIIcentrations of virus 1 in 1,000 and 1 in 10,000. These mixtuires were allowed to stand at room temperature and then inoculated intradermally in the guinea-pig in a dose of 0.2 c.cm. At the same time titrations of the two viruses were made in the same animal. The results of this experiment are given in Table IL . The signs denote the degree of reaction in the guinea-pig's skin.
NOTE ON THE BACTERIOLOGICAL FINDINGS
The strain " Bangor"~is obviously the stronger, and probably the end point was not reached, but the strainl B. 157 would certainly have gone no further than the 1 in 10,0)00 dilution. The serum therefore neutralizes approximately 100 m.1.d. of each strain of virus, a finlding inl
